Abstract Preoperative biliary drainage (PBD) has been thought to be preferable regardless of the site of biliary strictures, e.g., distal or proximal strictures because PBD by endoscopy or interventional radiology decreases postoperative mortality and morbidity rates. However, recently, several studies have revealed that PBD strategy showed an increased mortality rate or a high frequency of surgical site infection. Herein, we reviewed reports in the literature regarding the current status of PBD and investigated the effects of PBD on patients with distal and proximal biliary obstructions due to potentially resectable pancreatobiliary cancers. Our summary demonstrated that there is as yet no optimal PBD method regardless of the distal and proximal biliary strictures because of the small sample size and the lack of better control groups in previous studies. Thus, prospective randomized studies with a large sample size are needed to establish the optimal mode of PBD and to evaluate the potential benefits of PBD in patients with both distal and proximal biliary obstructions.
Introduction
Preoperative biliary drainage (PBD) has been developed since the 1960s to improve the postoperative morbidity and mortality rates of jaundiced patients with pancreatobiliary cancers. Obstructive jaundice and the following hyperbilirubinemia were identified as risk factors for perioperative complications because of physiological disturbances such as impaired immune response, coagulopathy, and liver, kidney, and other organ dysfunction besides severe pruritus.
To date, several experimental studies and retrospective case series have revealed that percutaneous or endoscopic PBD decreases postoperative mortality and morbidity rates [1] [2] [3] [4] [5] . In some studies of PBD strategy, an increased mortality rate or a high frequency of surgical site infection has been observed [6] [7] [8] [9] . Although PBD has been routinely conducted to ensure safe anesthesia and operation, the beneficial effects of PBD remain uncertain. In addition, even if PBD is performed, the selection of either a plastic stent (PS) or a metal stent remains controversial. Furthermore, the effectiveness of PBD may depend on the type of cancers (e.g., pancreatic cancer and cholangiocarcinoma) or the site of biliary strictures (e.g., distal or proximal strictures).
In this article, we reviewed reports in the literature regarding the current status of PBD and investigated the effects of PBD on patients with distal and proximal biliary obstructions due to potentially resectable pancreatobiliary cancers.
percutaneous transhepatic drainage (internal or external). Recently, owing to the improvement of endoscopic procedures, endoscopic biliary drainage has been commonly used across the world. Jinkins et al. [10] evaluated the current trends in PBD at the population level and demonstrated that the use of preoperative biliary stenting doubled between 1992 and 2007 despite evidence of increasing perioperative stenting-related infectious complications. The increase in preoperative biliary stenting was due to the increased use of endostenting with endoscopic retrograde cholangiopancreatography (ERCP); percutaneous stenting was used at a fixed rate. Moreover, evaluation by a gastroenterologist before a surgeon was associated with an increased likelihood of endostenting. Thus far, selection of the PBD method has depended on the preference and experience of endoscopists or gastroenterologists. In addition, the latest development of stent devices (e.g., removable metal stents, antireflux stents, and absorbable stents) complicates the establishment of a standard PBD for pancreatobiliary cancers.
The preference for either percutaneous drainage or endoscopic drainage remains unclear, although a prospective randomized study favored the endoscopic approach [11] . Considering the patient's quality of life, endoscopic stent placement appears to be less invasive than percutaneous transhepatic drainage, although endoscopic biliary stenting (EBS) may cause complications such as pancreatitis, cholangitis, bleeding, and perforation. A prospective study revealed that PBD with endostenting results in almost 100 % bacterial contamination of the bile ducts, and postoperative infectious complications have been associated with bile bacteribilia after PBD [12] . This has been regarded as a main factor affecting perioperative outcome with endostenting. Percutaneous transhepatic drainage also carries a risk of bleeding, bile leakage, and liver abscess. Among other things, the most worrying complication is tumor seeding along the catheter tract. The main advantage of an endoscopic approach over percutaneous intervention is the avoidance of skin and liver punctures in patients with deep jaundice and underlying coagulopathy, and tumor seeding.
PBD for distal biliary obstruction (Figs. 1a, b, 2a, b) The majority of patients with periampullary cancer, including the head and neck of the pancreas, the distal end of the bile duct, and the ampulla of Vater, suffer from symptomatic obstructive jaundice due to distal biliary obstruction. For these patients, surgical resection is the only curative option, and approximately 15 to 20 % of the patients are candidates for curative-intent surgery by pancreatoduodenectomy [13] [14] [15] [16] . The perioperative morbidity rate still remains high despite a significant improvement in the postoperative mortality rate over the last decades, from more than 20 % down to 2.9 % [17] . To date, PBD has been performed to correct alterations and functional impairment induced by jaundice, to prevent cholangitis after diagnostic ERCP, to improve hyperbilirubinemia because of an expected delay in surgery, or allow the delivery of neoadjuvant therapy. As described previously, some experimental animal studies have shown the benefits of PBD, particularly after internal drainage when the enterohepatic circulation was restored [18, 19] . The retrospective studies and a randomized control study published in the 1980s have also shown decreased mortality and morbidity rates in patients who underwent drainage [5, [20] [21] [22] [23] [24] . However, clinical studies have failed to show this benefit, and some studies even reported a deleterious effect (Tables 1, 2, 3) . Povoski et al. [6] conducted a retrospective review of 240 cases of PD (PBD 73 %) with intraoperative bile culture data, and showed that PBD was associated with increased rates of positive intraoperative bile culture and infectious-related complications, leading to a four-times greater mortality rate. In another retrospective review of 567 patients who had undergone PD (PBD 72 %; PTBD 64 %, EBS 36 %), Sohn et al. [7] found that PBD was associated with an increased rate of wound infection and pancreatic fistula; however, the overall complication and mortality rates did not differ according to the procedure. In 2001, Pisters et al. [8] reported a retrospective review of 300 cases of PD in which 57 % received PBD, 12 % underwent surgical bypass, and 31 % received no PBD. Moreover, PBD was associated with an increased risk of wound infection; however, the overall complication rate did not differ between groups. These results may justify the use of PBD to create time for the referral of patients to high-volume centers.
On the other hand, Strasberg et al. [25] evaluated 30 possible survival risk factors in a database of more than 400 resected patients. They reported that preoperative jaundice is a negative risk factor in patients with adenocarcinoma of the pancreatic head. Jaundiced patients who underwent preoperative stenting showed a survival advantage.
The latest Cochrane database systematic review [26] on this topic included six randomized control studies consisting of four trials using percutaneous transhepatic biliary drainage (PTBD) and two trials using endoscopic sphincterotomy and stenting (ES) as the PBD method. From the aspect of mortality, there was no significant difference in the overall mortality rate between the PBD group and the direct surgery (DS) group (RR 1.12; 95 % CI 0.73-1.71; p = 0.60). The overall serious morbidity rate was higher in the PBD group (RaR 1.66; 95 % CI 1.28-2.16; p = 0.0002) than in the DS group. Although the quality of the trials was relatively high, the results cannot be estimated as representative of the current status of PBD because of the heterogeneity of the drainage techniques, stent selection, obstruction sites, and operative procedures.
A recent meta-analysis by Garcea et al. [27] consisted of 30 retrospective studies and six randomized control studies published between 1981 and 2008. The meta-analysis detailed the outcomes of 5133 patients, focusing on the effects of PBD on mortality, morbidity, and bile cultures. The authors found that PBD significantly increased the rates of bile culture positive for bacteria and the probability of wound infection (p \ 0.0005). However, in keeping with previous studies, no evidence has been found to show that PBD directly increases postoperative mortality and morbidity rates. It is possible that in certain patients, PBD may deleteriously affect the outcome by bacterial contamination of the bile.
Velanovich et al. [28] examined previous studies published from 1994 to 2006, and reported on patients receiving only PBD with stenting for a distal biliary obstruction and who underwent pancreatoduodenectomy. The authors also conducted a cohort analysis of 181 patients who underwent pancreatoduodenectomy at their institution, and concluded that PBD increased the postoperative wound infection rate by about 5 %. However, there is no overwhelming evidence that PBD either promotes or protects patients from other complications.
Based on the results of currently available meta-analyses, the routine use of PBD has no beneficial effects on patients with periampullary cancer. However, the outcome measures have not yet been standardized and the lack of complete data on complications following PBD make direct comparisons difficult and biased.
In 2010, van der Gaag et al. [29] reported the results of a randomized multicenter study comparing PBD followed by surgery with surgery alone for patients with pancreatic head cancer. Patients enrolled with a serum total bilirubin level range of 2.3 to 14.6 mg/dl were randomly assigned either to undergo PBD for 4-6 weeks or to proceed to surgery within 1 week. PBD was attempted primarily with the placement of a 7-Fr PS via ERCP and, if not successful, by a second endoscopic attempt or a percutaneous approach at a tertiary referral center. The study endpoints were effective amelioration of the biliary obstruction and reduction of severe complications within 120 days after randomization. Mortality and the length of hospital stay were also evaluated. The study enrolled 202 patients with 6 patients excluded from analysis; 94 patients were assigned to undergo early surgery and 102 patients to undergo PBD. PBD was successful in 94 % of the patients after one or more attempts, with a drainage-related complication rate of 46 %. The mortality rate and the length of hospital stay were not significantly different between the two groups. The surgery-related complication rate was 37 % in the early surgery group versus 47 % in the PBD group (relative risk, 0.79; 95 % CI 0.57-1.11; p = 0.14). The rates of the overall complications including both drainage-related and surgery-related complications were significantly higher in the biliary drainage group than in the surgery group (39 vs. 74 % relative risk in early surgery, 0.54; 95 % CI 0.41-0.71; p \ 0.001). They concluded that PBD using a PS was not recommendable owing to procedure-related complications such as pancreatitis, bleeding, perforation, and cholangitis. This data supported the prior studies suggesting that PBD should not be performed routinely. However, there were major concerns in this study. Firstly, the failure rate for the initial ERCP and the rate of procedure-related complications appeared to be higher than the rates reported previously for high-volume centers (5-10 % for both) [30] . Secondly, patients with severe bilirubinemia (serum bilirubin [14.6 mg/dl) who may have derived the greatest PBD benefit were excluded. These patients were at substantially higher risk for cholangitis, liver dysfunction, and coagulopathy. Finally, the use of a 7-Fr PS was closely associated with early stent occlusion during the waiting period for operations. This might increase the rate of drainagerelated complications as larger PSs or self-expandable metal stents (SEMSs) have a longer patency period; 2-5 months for 10-Fr PSs [31, 32] and 5-12 months for covered or uncovered metal stents [33] . Baron and Kozarek suggested designing similar studies for evaluating the placement of short (4-6 cm), uncovered, or fully covered SEMSs [34] . A follow-up study evaluated the relationship between delay in surgery due to PBD and survival [35] . The mean times from randomization to surgery were 5.1 and 1.2 weeks in the PBD and early surgery groups, respectively. In the PBD group, 58 % of the patients underwent resection, compared with 67 % in the early surgery group. The median survival period after randomization in the PBD group was not significantly different from that in the early surgery group (12.7 vs. 12.2 months). The authors concluded that the delay in surgery associated with PBD did not significantly affect the resection rate and survival outcome.
A meta-analysis by Saheh et al., which examined only PBD for distal biliary obstruction undertaken with endoscopic PS placement, found no positive or negative effect of PBD after surgery [36] . PSs cause occlusion owing to the formation of a bacterial biofilm and plant materials [37] , resulting in recurrent jaundice frequently with cholangitis and necessitating repeat procedures with stent replacement. Large-bore stents (10-11.5-Fr) have better long-term patency than smaller diameter stents (7-8.5-Fr). Plastic biliary stents do not maintain patency during the time required for most patients to complete neoadjuvant chemoradiotherapy for pancreatic adenocarcinoma [38] . PSs have been typically employed in patients with deemed potentially resectable cancers, and endoscopic placement of SEMSs has been the mainstay of palliation for malignant distal biliary obstructions, primarily in patients with surgically unresectable cancers. SEMSs appear to be superior to PSs for preoperative biliary decompression because of their longer patency rates than PSs owing to the achievement of a threefold greater diameter after deployment [39] . There is concern that SEMSs will negatively affect subsequent curative intent surgery because there may be an inadequate length of the residual bile duct for creation of the choledochojejunal anastomosis. In 2011, Decker et al. [40] reported a retrospective study of 29 patients who underwent PBD for pancreatic cancer (18 PSs, 11 SEMSs). Seven patients (39 %) with PSs required endoscopic reintervention before surgery compared with none of the patients who received a metal stent (p = 0.02). Pancreaticoduodenectomy was undertaken successfully in all 29 patients and the presence of a SEMS did not interfere with the successful creation of a biliary anastomosis. Recent observational studies have reported that the use of SEMSs did not increase surgery-associated morbidity or mortality rates [41, 42] and these studies supported their use as a treatment option for delayed surgery or neoadjuvant therapy.
In 2013, Cavell et al. [43] reported the analysis of 593 patients who underwent attempted PD with SEMSs, plastic endoscopic stents, and no stents (NSs). Of these, 509 patients underwent successful PD, of which 71 had SEMSs, 149 had PSs, and 289 had NSs. SEMSs did not increase the overall or serious postoperative complication rate, 30-day mortality rate, length of hospital stay, biliary anastomotic leak, or positive margin. However, SEMSs were associated with more wound infections and longer operative times. The author concluded that the placement of SEMSs is not contraindicated in patients with resectable pancreatic cancer who require PD. In the same year, Siddiqui et al. [44] reported the outcomes of 241 patients with resectable and borderline resectable carcinoma of the pancreatic head treated using SEMSs for PBD. A total of 174/241 (72 %) patients were deemed to have resectable cancer at the time of diagnosis and underwent surgery. A total of 67 patients with borderline resectable disease underwent neoadjuvant therapy and only 33 % underwent surgery. In all patients, SEMS placement has been achieved successfully and only 15/241 (5.8 %) patients experienced stent occlusion. The overall complication rate was 8.2 % in the short term (\30 days) and 4.1 % in the long term ([30 days). The authors concluded that SEMS placement in patients with resectable or borderline resectable pancreatic cancer appeared to be safe and effective.
In conclusion, from current evidence, PBD with PSs has a high rate of stent-related infectious complications, and consequently postoperative complications. PBD is indicated for patients with symptomatic jaundice, cholangitis and/or resectable or borderline-resectable cancer undergoing neoadjuvant therapy before surgery. Regarding stent patency, metal stents are more favorable than PSs. To clarify the best preoperative management practice, prospective comparative studies of PBD with metal stents and direct surgery are needed.
PBD for hilar biliary obstruction (proximal obstruction) (Figs. 3a, b, 4a, b) Hilar cholangiocarcinoma (HCCA), also known as Klatskin tumor, is a relatively rare tumor with a poor prognosis. Patients with HCCA often suffer from proximal biliary obstruction. The Bismuth-Corlette classification system is commonly used to provide information regarding tumor location and extent within the biliary tree (Fig. 5) [45] . Radical resection is considered as an optimal treatment; however, it is difficult to obtain negative histological margins because the tumor often infiltrates the portal vein, hepatic artery, and liver parenchyma [46, 47] . A right or left hepatectomy extended to the caudate lobe is mandatory to achieve complete resection with the negative margin. Recently, it has been shown that the resectability rate of HCCA was dependent on the hepatectomy rate [48, 49] . In most studies, long-term results are still deplorable even after radical excision, with the 5-year survival rate ranging from 10 to 40 % [50] [51] [52] . Moreover, in patients with HCCA, the postoperative mortality rate is still high at nearly 10 %, and the cause of death is mainly hepatic failure [53] . Most patients with HCCA experience cholestasis-induced liver dysfunction, which is implicated as a risk factor of postoperative mortality and morbidity in major hepatic resection [54] [55] [56] [57] . Preoperative liver optimization includes portal vein embolization (PVE) and/or PBD, which is thought to be necessary for the safe radical resection of the tumor, mainly extended hemihepatectomy for cholestatic patients [58] , despite the absence of a consensus on the appropriate biliary drainage technique and drainage duration. PBD for HCCA has been performed not only for recovering from cholestasis-associated hepatic and systemic toxicity and impaired hepatic regeneration, but also for assessing more precise information about the extent of cancer along the bile duct and the local anatomy of the hepatic hilum involved. In addition, recent advances in imaging technology largely contribute to the evaluation of the relationship between the tumor and the hepatic vessels, and the estimation of the future liver remnant (FLR) volume and liver function.
There are few RCTs or meta-analyses evaluating systematically the clinical benefits of PBD in the surgical resection of HCCA (Table 1) . The cited Cochrane review [26] showed no significant difference in the perioperative mortality rate but reported an increased serious morbidity rate in the PBD group; however, the number of patients affected by perihilar cholangiocarcinoma was small and fewer patients underwent liver resection. A recent Chinese systematic review [59] consisting of 11 retrospective studies published between 1996 and 2010 showed no evidence of any clinical benefit of PBD in jaundiced patients with HCCA who were scheduled for surgery. The authors of this previous review investigated the effects of PBD on postoperative morbidity, in-hospital mortality, infectious complication rate, and postoperative hospital stay. In their postoperative complication analysis, comparing 442 patients who underwent PBD with 233 patients who did not undergo drainage, the odds ratio for postoperative morbidity was 1.67 (95 % CI 1.17-2.39). In the postoperative . There was no significant difference in the postoperative mortality rate and hospital stay between the two groups, whereas the overall postoperative complication rate and postoperative infectious complication rate were markedly adversely affected by PBD. The utility of PBD has been under debate over the past few decades, with some authors in favor of PBD and some others against (Tables 2, 4) . Hochwald et al. [60] reported on 71 patients with HCCA. Among them, 42 patients had stent placement in the preoperative period, whereas 29 had none. Hochwald et al. found that preoperative biliary stenting in HCCA regardless of endoscopic or percutaneous transhepatic placement, increased the incidence of contaminated bile and postoperative infectious complications. However, there was no increased risk for the length of hospital stay or mortality in patients with stents. In a retrospective study of 60 HCCA patients who were candidates for liver resection (PTBD in 30 patients), Ferrero et al. [61] reported a significantly higher infection-related morbidity rate in the PBD group (53 vs. 17 %, p = 0.02) including wound infection intra-abdominal abscess, cholangitis, sepsis, and lung infections. Cherqui et al. [62] reported a case-comparison study on major liver resection for HCCA consisting of 20 patients with and 27 patients without jaundice. The perioperative outcome of these patients was compared with that of patients without biliary obstruction. Although no significant differences were noted in the mortality rate (5 vs. 0 %), liver failure rate (5 vs. 0 %), or postoperative hepatic synthetic function, a significantly higher morbidity rate was encountered in jaundiced patients (50 vs. 15 %, p = 0.006). The complications reported in the jaundiced patients were subphrenic abscess (p = 0.02) and biliary fistula (p = 0.04). On the basis of these results, they concluded that major liver resections without PBD were safe in most patients with obstructive jaundice. In a retrospective study comparing 78 jaundiced patients with HCCA who underwent major hepatectomy (PBD 32 patients, non-PBD 46 patients), Xiong et al. observed that the overall postoperative morbidity and mortality rates were not improved by PBD [63] , whereas a preoperative serum bilirubin level greater than 10 mg/dl was found to be one of the independent risk factors for postoperative complications.
In 2010, Garadadam et al. [64] reported a study that compared two groups of patients with Bismuth type III HCCA; 23 patients were operated on without preoperative liver optimization and 15 with preoperative liver optimization (3 PVE, 2 PTBD, and 10 PVE ? PTBD). They concluded that preoperative optimization in HCCA Type III reduced the incidence of intra-abdominal abscesses; however, its impact on postoperative survival remains unclear.
In 2013, Farges et al. [65] published the results of a multicenter study of PBD for HCCA involving 366 patients who underwent formal or extended right or left hepatectomy. They evaluated the 90-day mortality rate, morbidity rate, and cause of death, and found that PBD had no effect on the overall postoperative mortality rate; however, PBD was significantly associated with a decreased mortality rate after right hepatectomy (adjusted OR 0.29, 0.11-0.77; p = 0.013) and an increased mortality rate after left hepatectomy (adjusted OR 4.06, 1.01-16.30; p = 0.035). Also, a preoperative serum bilirubin level greater than 2.9 mg/dl was associated with a significantly increased mortality rate, but only after right hepatectomy (adjusted OR 7.02, 1.73-28.52; p = 0.002). The author concluded that PBD had no effect on the overall mortality of jaundiced patients with HCCA; however, there might be a difference between patients undergoing right-sided and left-sided hepatectomy. Gouma [66] issued a brief comment on this paper advocating the authors' suggestion of the use of PBD in jaundiced patients before right-sided hepatectomy, but not before left-sided resection. The reason for this is that PBD of the left liver is technically easier than drainage of the right lobe owing to the more straightforward anatomy of the left biliary tree. Right-lobe PBD is more often associated with persistent segmental obstruction and infection, and with procedural complications. Furthermore, a substantial liver remnant after left hepatectomy may explain the good results for left hepatectomy without PBD.
Several reports in the Japanese literature have described that PBD particularly with single endoscopic nasobiliary drainage (ENBD) in a future remnant lobe was a favorable preoperative management technique [67] [68] [69] [70] . Kawakami et al. [69] reported the outcome of 128 consecutive patients who underwent PBD before the surgical resection of HCCA. In the enrolled patients, ENBD was performed in 60 patients (57 with unilateral drainage), EBS in 20 patients (15 with unilateral), and PTBD in 48 patients (35 with unilateral). Complications were significantly more frequent in the EBS group than in either the ENBD or PTBD group (p \ 0.05). Patients in the PTBD group experienced serious complications including vascular injury (8 %) and cancer dissemination (4 %), whereas patients in the endoscopic drainage group had mild post-ERCP pancreatitis (5 %). There was no significant difference in postsurgical morbidity or mortality among the three groups. These results support ENBD as a preferred PBD method for HCCA. However, some radiologists argued against these reported methods. Wiggers et al. [71] espoused the non-inferiority of PTBD over ENBD in terms of the success rate and rare seeding rate. Also, Hwang et al. [72] reported a study from Korea which included 231 patients undergoing PTBD and found a much lower incidence of implantation metastases (i.e., 1.7 %). They stated that there is no definitive reason for avoiding PTBD when indicated. Furthermore, patients undergoing ENBD may experience severe discomfort with the nasocatheter placement and prolonged hospital stay.
Another issue concerning PBD for HCCA is whether drainage should be unilateral or bilateral. Ishizawa et al. [73] conducted a retrospective cohort study and investigated 42 consecutive patients who underwent selective biliary drainage (SBD) or total biliary drainage (TBD) before hepatectomy. In association with PVE, SBD was superior to TBD in promoting hypertrophy of the FLR, whereby extended hemihepatectomy could be performed more safely. Although not in the perspective of PBD, in an RCT comparing unilateral versus bilateral drainage for patients with unresectable perihilar tumors, De Palma et al. [74] found that unilateral drainage had a higher technical success rate of stent insertion and a significantly lower incidence of complications, mainly early cholangitis. According to these studies, unilateral drainage for the FLR may be adequate for relieving jaundice in most cases, and drainage of the liver to be resected should be limited to cases with uncontrollable cholangitis of the undrained area.
As a new paradigm, Grünhagen et al. [75] reported on the outcomes of the bridge to surgery using metal stents in HCCA. They evaluated 35 patients who presented with operable HCCA. Of these 35 patients, 27 had obstructive jaundice. Ten patients were initially treated using SEMSs and 17 patients initially received PSs. Of the patients who received PSs, 7 had stent occlusion prior to surgery, whereas the patients treated with SEMSs did not experience stent failure. The authors concluded that SEMSs provide adequate biliary drainage and do not preclude subsequent curative surgery in selected patients.
In conclusion, the majority of patients with proximal biliary obstruction who are candidates for major hepatic or biliohepatic resection require PBD, although the drainage route, site, and devices must be tailored to the planned surgical procedures. Selective biliary drainage for the FLR should be applied before PVE. PBD must be limited to the FLR, and the drainage of contralateral liver segments should be applied in cases of segmental cholangitis. ENBD might be the most favorable PBD method with a lower incidence of cholangitis and cancer dissemination along the percutaneous tract, tolerating the drawbacks of inconvenience and discomfort of nasocatheter placement and prolonged preoperative hospitalization. EBS may be useful in establishing internal biliary drainage, although the rate of infectious complication is high. EBS and/or ENBD should be converted to selective PTBD whenever necessary. PBD with metal stents for bridging to surgery is possibly promising in selected cases. Currently, the preference for PBD largely depends on local expertise. Prospective randomized studies with a large sample size are needed to establish the optimal mode of PBD and to evaluate the potential benefits of PBD in patients with HCCA.
In summary, there is as yet no optimal PBD method regardless of the distal and proximal biliary strictures because of the small sample size and the lack of better control groups in previous studies. Thus, prospective randomized studies with a large sample size are needed to establish the optimal mode of PBD and to evaluate the potential benefits of PBD in patients with both distal biliary obstruction and HCCA.
